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TASK 42 - OPTIONS FOR SHORT TERM 
(2·4 month) CORE COOLING - RECOMMENDED PLAN 

- .. 
· The objective of this task is to review the short term plan (2-4 months ) 

suggested by GPU - Attachnent I • The resu 1 ts of the review are : 

1. Steaming using · the "AM OTSG using natural circulation should continue 
as the cooling mode. 

2. We agree with most of the suggested actiontin Attachment I. e.g. 
reducing primary pressure to 500 + 50 psig. See Attachment I and 
III specifics. .-

3. Comments ar~ provided below on the recommendation to operate the primary 
system solid. This mode of operation should be used as a last alternative. 

4. It is reconmended by the IAG that the "8" loop heat exchanger {when 
it i s ready). be used as .. the backup system in case natural circulation 
cannot be maintained in the "N' steam generators. Unti l the uau 
loop heat exchanger is ready the backup mode shQuld be steaming the 
"8" OTSG. 

5. Attachment II shows a decision diagram of the IAG's recommended actions 
if natural circulation is lost on the "A" OTSG. 

Discussion 

At the current law CON pawr, about 2 ~ the flow .is lightly damped and 
511111 -dfsturblnces 1111 stop natural circulation. Thus, the reactor should be 
kept in the current IIIOde of ste111fng through the •A• OTSG and any changes; 
make·up, valve position changes, etc., should be made very carefully. The 
heat losses from the system should be minimized so as to maximize the heat 
transfer through the OTSG and maximize the stability of the system. Steaming 
on "A" .OTSG should be maintained until inadvertently lost or until the core 
power is low ~nough that it wil.l not support natural ci rculation. An 
estimate should be made of when natural circulation wi ll be lost and the 
approp~iate actions planned 1n advance. 

The opdon 1n Att.lchnent I to operate the primary system as a solid 
system should be treated as a last resort. Operating the primary system in 
a solid mode will increase leakage to the containment. Instead, it is 
recommended that the pressurizer be operated -at a·higher level e .g. 375• - 400" 
~nd thus calibration by going solid periodically could be performed much less 
trequently than if the level is held at 250". 

In the event natural circulation is lost fn the "A" loop the initial operation 
response should be to continue to steam so that the secondary side cools while 
the primary side iJ heati ng . Th fs is expected to restabl i sh natural circulation . 
Should this fail .the .2A reactor coolant (if that fa il s use 1A) pump . should 
be energized for about 5 seconds to move the flow blockage (cold trap or vapor 
bubble) and re-establish natural circulation flow . This action will also mix 
water from the vessel region with the cold water in the bottOm of the "81

' loop . 

, 
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Thus, if natural circulation is not established in "A", the chances of establishing 
natural circulati~n in the "8 .. loop wn 1 be improved. 

If natural circulation is lost in the "A" loop after the "8 .. long term 
OTSG cooling system is ready for service, the preferred mode for establishing 
natural circulation in the "8 11 loop is with solid water circulating in the 
long term system. There are several reasons for this: 

1) Release of activity to the environment will be reduced. 

2) Contamination of the condenser and bypa~s - system will stop._ 

3) The long term _system is not subject to loss of condenser vacuum which 
could release activity to the environment and will cause a substantial 
rise in the thenaocouple temperatures. 

4) The primary system could be broug~t to a lower temperature and thus 
natural circulation would be more stable fnr a longer period because 
additional heat would be removed through the steam generator . 

5) The long term OTSG cooling system could be used for long term cooling. 

6) The long term OTSG cooling system can· be operated at 550 psig with the 
primary system at 500 psig. This will prevent leakage of primary 
water into the 118" steam generator and consequently to ··the turbine 
building. 

7) The equipment used for the long term system is simpler aad we believe 
it to provide a more reliable system. (See Tables II and III) 

8) The sysU. is ca.p1ct and •Jor·cQIIPOnents can be easlly shielded if 
required. . · 

9) It 1s recannended that this system be cross · tied to the "A'• ste3m · 
generator to provide a backup· in the event operation with .- the "8 11 

loop becomes undesirable. · 

We concur that the preferred cooling mode is continu~d natural circulation ~ 
on the .. A.' loop. However, once the new long term OTSu cooling system is 
available the backup mode should be solid operation of ·•au using th~ new system. 

2004 349 

' 

. ··I 

. . 



' 

TABLE I 

Critical equipment for either 1) 11811 steaming or 2) "8" solid to long term 
OTSG cooling system. 

Components - Letdown and Make Up valves 
Makeup pumps 
Pressuri4er Heaters 
Condensate pumps (required continuously for mode 1 and for 

makeup fill only for mode 2) 
Start up FW control valves 
Auxiliary Steam Boiler {required continuously for mode 1 and 

initially only for steam heating for mode 2) 
Emergency power for pumps, valves, and heaters 
Existing Plant Condensate Pol1shing System 
Primary Coolant Sampling Equipment 

Instrumentation - Primary HL and CL RTD's 
Core T/C's 
Core Flux Monitor 
Steam ROT's 
Primary Pressure 
Pressurizer RTD 
MU Tank Level 
MU Tank Temperature 

·. 
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ATTACtttENT III 

Recommendations: 

1) Reduce Pressure to~SOO psi 

Advantages: 

1) loss Primary leakage 
2
3
) Loss Heat losses 
) Smaller Shrinkage Problems 

Oisad~antages: 

1) Gas Formation (minor) 
2) Less Margin to Boiling (minor) 
3) Restart of ptnps more difficult 

2) Reduce Sea 1 Flow to 2 GPM 

Advantages: 

1) Less letdown heat loss 
2) e,tter level control 

01 sadvantages: 

1) May jeopard1 ze the pwnp seals (m1 nor) 

3) Cut off the Inte.-diate Heat Exchanger flow to letdown coolers 

4) Make-up tank temperature raised 

5) Make·UP wat~r should be degassed 

6) Pressurizer level shall be raised to 350" prior to 

a) going solid or steaming "8" 
b) jogging RC pump 
c) starting RC pump 

7) Minimize letdown flow 

8) Recommend considering connecting the "B~ long term OTSG cooling system 
heat exchanger to the "A" lcop. 
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